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SCOPE

This Regul ation applies to the determinati on of the engi ne power
at full load curve as a function of engine speed, for the purpose of
decl aration by the manufacturer of internal conbustion engines:

used in category T vehicles 1/ [having an installed net power
hi gher than 18 kW but not nore than 560 kW,

used in machinery intended and suited, to nove, or to be noved
on the ground, with or w thout road, [having an installed net
power higher than 18 kW but not nore than 560 kW when powered by
a conpression-ignition (C 1.) engine, and bel ow 19 kW when
powered by a positive-ignition engine] operated under
intermttent or constant speed, including but not limted to:

I ndustrial drilling rigs, conpressors etc.

Construction equi pment including wheel |oaders, bulldozers,
crawl er tractors, craw er | oaders, truck-type | oaders,

of f - hi ghway trucks, hydraulic excavators etc.

Agricul tural equipnent, rotary tillers

Forestry equi pnent

Sel f propelled agricultural vehicles

Mat eri al handl i ng equi prent

Fork-1ift trucks

Road mai nt enance equi pment (notor graders, road rollers, asphalt
finishers)

Snow pl ough equi prrent

Ground support equi pnent in airports
Aerial lifts

Mobi | e cranes

Lawn nmower s

Chai n saws

Cenerators

WAt er punps

Brush cutters

Gas conpressors

1/ As described in annex 7 of the Consolidated Resolution on the Construction
of Vehicles (R E. 3.) (TRANS/ WP. 29/ 78/ Rev. 1/ Amend. 2).
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Cenerating sets with intermittent [ oad including generating sets
on board of ships, refrigerating units, welding sets

Turf care, chippers, snow renmpoval equi pnent, sweepers
Irrigation punps.
[1.2. This Regul ation applies also to the check of both rated speed
and power of engines, intended to function at constant speed,

as indicated by the nmanufacturer.]

1.3. The internal combustion engines belong to one of the follow ng
cat egori es:

Reci procating internal conbustion engines (positive-ignition
or conpression-ignition), but excluding free piston engines;

Rotary piston engines (positive-ignition or conpression-ignition).
2. DEFI NI TI ONS
2.1, "Approval of an engi ne" neans the approval of an engi ne type

with regard to its net power neasured in accordance with the
procedure specified in annex 4 to this Regul ation

2. 2. "Approval of an engine fam |ly" means the approval of the menbers
of an engine family with regard to their net power in accordance
with the procedure specified in annexes 5 or 6 to this Regul ation

2. 3. "Engi ne type" neans a category of engines which do not differ
in such essential engine characteristics as defined in annex 1
appendi x 3;

2.4, "Engi ne fam |ly" nmeans a manufacturer's groupi ng of engines which

through their design, fulfil the grouping criteria |aid down
in annex 5 to this Regul ation

2.5. "Parent engi ne" means an engine selected froman engine fanmly
in such a way that it conplies with requirenents set out in annex 5
of this Regul ation;

2. 6. "Net power" neans the power obtained on a test bench at the end
of the crankshaft or its equivalent at the correspondi ng engi ne
speed with the auxiliaries and equipnment listed in Table 1
of annex 4 to this Regul ation, determ ned under reference
at nrospheric conditions;

2.7. "Rated net power"” neans engi ne net power as decl ared by
the manufacturer at rated speed;

2.8. "Maxi nrum net power" neans the maxi mum val ue of the net power
nmeasured at full engine |oad;

2.9. "Rat ed speed" neans the maxinum full |oad speed allowed by the
governor as specified by the manufacturer. This definition shal
be nodified to foll ow Regul ati on No. 96 when the rated speed wll
be defined according to CFR 40 Part 94.10; 2/

2/ Code of Federal Regulations of the United States of Anerica
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2.

10.

.11,

"Maxi num t or que speed” means the engine speed at which the nmaxi num
torque is obtained, as specified by the manufacturer

"Maxi num t or que" means the maxi num val ue of the net torque nmeasured
at full engine |oad

APPLI CATI ON FOR APPROVAL

The application for approval of an engine type or an engine fanmly
with regard to the neasurenent of the net power shall be submitted
by the manufacturer or by his duly accredited representative.

It shall be acconpanied by the follow ng docunments in triplicate:
description of the engine type or engine famly conprising al
the relevant particulars referred to in annex 1 to this Regul ation

An engi ne representative of the engine type to be approved,

or the parent engine, in case of an engine famly, fitted with

the equi prrent prescribed in annex 4 to this Regul ation, shal

be submitted to the technical service conducting the approval tests.

APPROVAL

If the power of the engine submtted for approval pursuant to
this Regul ati on was measured according to the specifications

of paragraph 5 bel ow, approval of the engine type or fanm |y shal
be granted.

An approval nunber shall be assigned to each engine type or famly
approved. Its first two digits (at present 00 for the Regul ation
inits original form shall indicate the series of anendnments

i ncorporating the nost recent mjor technical anmendnents made

to the Regulation at the time of issue of the approval

The sanme Contracting Party shall not assign the same nunber

to anot her engine type or famly

Noti ce of approval or of extension or of refusal of approva

of an engine type or an engine famly pursuant to this Regul ation
shal | be comunicated to the Parties to the 1958 Agreenment applying
this Regul ation by neans of a formconfornmng to the nodel

in annex 2 to this Regul ation

There shall be affixed, conspicuously and in a readily accessible

pl ace as specified on the approval form to every engine conforn ng
to an engine type or an engine fam |y approved under this Regul ation
an international approval mark consisting of:
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4.1, A circle surrounding the letter "E' foll owed by the distinguishing
nunber of the country which has granted approval; 3/

.4.2. The nunber of this Regulation, followed by the letter "R', a dash
and the approval number to the right of the circle prescribed
in paragraph 4.4.1

Al ternatively, instead of affixing these approval marks and synbol s
to the engine, the manufacturer may decide that engi ne approved
under this Regulation shall be acconpanied by a docunent giving
this information in order to enable the approval marks and synbol
to be attached to the vehicle

. 5. If the engine conforms to an approved type or fam |y under one

or nore other Regul ations annexed to the Agreement, in the country
whi ch has granted approval under this Regul ation, the synbol
prescribed in paragraph 4.4.1. need not be repeated; in such a case
the Regul ati on and approval nunbers and the additional synbols

of all the Regul ati ons under which approval has been granted under
this Regul ation shall be placed in vertical colums to the right

of the synbol prescribed in paragraph 4.4.1

. 6. The approval mark shall be placed close to or on the data plate
af fi xed by the manufacturer to the approved type

. 7. Annex 3 to this Regul ation gives exanples of arrangenents
of approval marks.

. 8. The engi ne approved as a technical unit nust bear, in addition
to the approval mark:

.8.1. the trademark or trade nane of the manufacturer of the engine;

.8.2. the manufacturer’s engi ne code

3/ 1 for Germany, 2 for France, 3 for Italy, 4 for the Netherlands, 5 for

Sweden, 6 for Belgium 7 for Hungary, 8 for the Czech Republic, 9 for Spain,
10 for Yugoslavia, 11 for the United Kingdom 12 for Austria, 13 for
Luxenmbourg, 14 for Switzerland, 15 (vacant), 16 for Norway, 17 for Finland,
18 for Denmark, 19 for Romania, 20 for Poland, 21 for Portugal, 22 for the
Russi an Federation, 23 for Greece, 24 for Ireland, 25 for Croatia, 26 for

Sl ovenia, 27 for Slovakia, 28 for Belarus, 29 for Estonia, 30 (vacant),

31 for Bosnia and Herzegovina, 32 for Latvia, 33 (vacant), 34 for Bulgaria,
35-36 (vacant), 37 for Turkey, 38-39 (vacant), 40 for The fornmer Yugoslav
Republ i c of Macedonia, 41 (vacant), 42 for the European Conmmunity (Approvals
are granted by its Menber States using their respective ECE synbol), 43 for
Japan, 44 (vacant), 45 for Australia and 46 for Ukraine. Subsequent nunbers
shal | be assigned to other countries in the chronol ogical order in which
they ratify or accede to the Agreenent Concerning the Adoption of Uniform
Techni cal Prescriptions for Weel ed Vehicles, Equipnent and Parts which

can be Fitted and/or be Used on Wheel ed Vehicles and the Conditions

for Reciprocal Recognition of Approvals G anted on the Basis of these
Prescriptions, and the nunbers thus assigned shall be comuni cated

by the Secretary-General of the United Nations to the Contracting Parties

to the Agreenent.
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5.

5.1.

SPECI FI CATI ONS AND TESTS

Genera

The conponents liable to affect the power of the engine shall be
so designed, constructed and assenbled as to enabl e the engine

in normal use, despite the vibrations to which it nay be subjected,
to conply with the provisions of this Regulation

Description of tests for internal conbustion engines

The net power test shall consist of a run at full throttle

for positive-ignition engines and at fixed full-load fuel injection
punp setting for conpression-ignition engines, the engi ne being
equi pped as specified in Table 1 of annex 4 to this Regul ation
Measurenments shall be taken at a sufficient nunber of engine speeds
to define correctly the power curve between the | owest

and the highest engi ne speeds recommended by the nmanufacturer

This range of speeds nust include the rotational speeds at which
the engine produces its maxi mum power and its maxi numtorque

The fuel used shall be the follow ng:

For positive-ignition engines fuelled with petrol

The fuel used shall be the reference fuel specified in annex 7

For positive-ignition engines fuelled with LPG

In the case of an engine with self-adaptive fuelling

The fuel used shall be the one available on the market. |In any case
of dispute the fuel shall be one of the reference fuels specified
in annex 7;

In the case of an engine without self-adaptive fuelling

The fuel used shall be the reference fuel specified in annex 7 with
the | owest C3-content, or

In the case of an engine | abelled for one specific fuel conposition

The fuel used shall be the fuel for which the engine is |abelled

. The fuel used shall be specified in the test report.

For positive-ignition engines fuelled with natural gas:
In the case of an engine with self-adaptive fuelling
The fuel used shall be the one available on the market. |In any case

of dispute the fuel shall be one of the references fuels specified
in annex 7;
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5.2.3.3.2. In the case of an engine w thout self-adaptive fuelling

The fuel used shall be the one avail able on the market with the

Wobbe I ndex at |least 52.6 MIm3 (20° C, 101.3 kPa). In case of
di spute the fuel used shall be the reference fuel &0 specified
in annex 7, i.e. the fuel with the highest Wbbe | ndex, or

5.2.3.3.3. In the case of an engine |abelled for a specific range of fuels:

The fuel used shall be the one available on the market with the
Wobbe Index at |east 52.6 MIm?® (20° C, 101.3 kPa) if the engine

is labeled for the Hrange of gases, or at least 47.2 MIm?® (20° C
101.3 kPa) if the engine is labelled for the L-range of gases.

In case of dispute the fuel used shall be the reference fuel &0
specified in annex 7 if the engine is |abeled for the H-range

of gases, or the reference fuel &3 if the engine is |abelled

for the L-range of gases, i.e. the fuel with the highest Wbbe I ndex
for the relevant range, or

5.2.3.3.4. In the case of an engine |abelled for one specific fuel conposition
The fuel used shall be the fuel for which the engine is |abelled
5.2.3.3.5. The fuel used shall be specified in the test report.
5.2.3.4. For conpression-ignition engines:
The fuel used shall be the reference fuel specified in annex 7

5.2.4. Measurenents shall be carried out according to the provisions
of annex 5 to this Regulation

5.2.5. The test report shall contain the results and all the cal cul ations
required to determnmine the net power, as listed in the appendix
to annex 4 to this Regulation together with the characteristics
of the engine, as listed in annex 1 to this Regul ation

5.3. Interpretation of Results

5.3. 1. Net Power

The net power declared by the manufacturer for the type of engine
(or parent engine) shall be accepted if it does not differ by nore
than £ 2 per cent for mexinmum net power and nore than + 4 per cent
at the other neasurenent points on the curve with a tolerance

of + 1.5 per cent for engine speed, fromthe val ues neasured by
the technical service on the engine submtted for testing

5.3.2. Rat ed speed

The rated speed declared by the manufacturer shall not deviate
by nore than 100 min! fromthe declared val ue

5.3.3. Engi ne famly
In case of conpliance of the parent engine to the conditions

in paragraphs 5.3.1 and 5.3.2, the acceptance is automatically
extended to all the declared curves of the fam |y menbers.
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CONFORM TY OF PRODUCTI ON

The conformty of production procedures shall conply with those set
out in the Agreenent, appendix 2 (E ECE 324-E/ ECE/ TRANS/ 505/ Rev. 2),
with the follow ng requirenents:

Engi nes approved under this Regul ati on shall be so manufactured
as to conformto the type approved

The m ni mum requirenments for conformty of production contro
procedures set forth in annex 6 to this Regul ati on shal
be conplied wth.

PENALTI ES FOR NON- CONFORM TY OF PRODUCTI ON

The approval granted in respect of an engine type or an engine
fam |y pursuant to this Regulation may be wi thdrawn if

the requirenents set forth in paragraph 6.1. above are not net

or if an engine or an engine famly bearing the approval nmark does
not conformto the type approved

If a Contracting Party to the 1958 Agreenent applying

this Regul ation w thdraws an approval it has previously granted,

it shall forthwith so notify the other Contracting Parties applying
this Regul ation, by means of a conmunication form conforning

to the nodel in annex 2 to this Regul ation

MODI FI CATI ON AND EXTENSI ON OF APPROVAL OF AN ENG NE TYPE OR ENG NE
FAM LY

Every nodification of an engine type or an engine famly with regard
to the characteristics in annex 1, shall be notified to

the administrative departnent which approved the engine type

or engine famly. The departnment may then either

Consi der that the nodifications nade are unlikely to have
any appreci abl e adverse effect and that in any case the engine stil
conplies with the requirenents; or

Require a further test report fromthe technical service responsible
for conducting the tests.

Confirmation or refusal of approval, specifying the alterations
shal | be comuni cated by the procedure specified in paragraph 4.3.
above to the Parties to the Agreenent applying this Regul ation

The conpetent authority issuing the extension of approval shal
assign a series nunber for such an extension and informthereof

the other Parties to the 1958 Agreement applying this Regulation

by means of a conmunication formconform ng to the nodel in annex 2
to this Regulation
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PRODUCTI ON DEFI NI TELY DI SCONTI NUED

If the holder of an approval conpletely ceases to manufacture

an engine type or an engine fanm |y approved in accordance with

this Regul ation, he shall so informthe authority which granted

the approval. Upon receiving the relevant conmunication that
authority shall informthereof the other Parties to the

1958 Agreenent applying this Regul ation by nmeans of a communication
formconformng to the nodel in annex 2 to this Regul ation

NAMES AND ADDRESSES OF TECHNI CAL SERVI CES RESPONSI BLE FOR CONDUCTI NG
APPROVAL TESTS, AND OF ADM NI STRATI VE DEPARTMENTS

The Parties to the Agreenment which apply this Regul ati on shal
conmuni cate to the United Nations Secretariat the nanes

and addresses of the technical services responsible for conducting
approval tests, and/or the adm nistrative departments which grant
approval, and to which forms certifying approval or extension

or refusal of approval, issued in other countries, are to be sent.
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Annex 1
ESSENTI AL CHARACTERI STI CS OF THE | NTERNAL COVBUSTI ON ENG NE
AND GENERAL | NFORMATI ON CONCERNI NG THE CONDUCT OF TESTS
Parent engine/engine type 1/: ... ... ... ... . . ... ...
Gener a
Make (name of undertaking): ..... ... ...
Type and commerci al description of the parent - and (if applicable) of

the famly engine(s) 1/: ........... ... ... ... ... ... .
Manuf acturer's type coding as marked on the engine(s) 1/: ..............
Speci fication of machinery to be propelled by the engine 2/: ...........
Name and address of manufacturer: ..... ... .. . .. . ...

Location, coding and nethod of affixing of the engine identification

Essential characteristics of engine types within the fanmly
(see appendi X 3) . ..ot

Characteristics of engine-related parts of the nobile machinery
(TF applicabl ) ... .. e

Phot ographs of the parent engine ........ ... .. . . . . . . . . ..

List further attachments, if any ........ . . . . . . . . .

1/ Strike out what does not apply.
2/ List the types and nodels.
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Annex 1 - Appendix 1

ESSENTI AL CHARACTERI STICS OF THE ENG NE / PARENT ENG NE 1/

DESCRI PTI ON OF ENG NE
MENUT @Ct Ur BF .
Manufacturer's engine code: .. .... ... ...

Wor ki ng principle: positive-ignition/conpression-ignition
four-stroke/two-stroke 1/

Bore 3/ mm
Stroke 3/ ... mm
Number, layout and firing order of cylinders: .....................
Engine capacity 4/: .. ... ... .. cn?
Rated speed: ........ .. mn?
MBXi MUM t Or qUE SPEEd: . ..ottt mn?
Vol umetric conmpression ratio 2/: ........ ... ... . ... . . i
Conmbustion systemdescri pti On: ... ... ...
Drawi ng(s) of combustion chanber and piston crown: ................
M ni mum cross-sectional area of inlet and outlet ports: ...........

Cooling system liquid/air 1/
Liquid
Nature of Liquid: ... ...

Circul ating punp(s): yes/no 1/

Characteristics or nmake(s) and type(s) (if applicable): ...........
Drive ratio(s) (if applicable): ..... ... . . . . . . .
Air

Bl ower: yes/no 1/

Characteristics or nmake(s) and type(s) (if applicable): ...........
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1

1

15.

15.

. 15.

. 15.

. 15.

. 15.

. 15.

. 16.

. 16.

. 16.

. 16.

. 16.

. 17.

. 18.

Tenperature permtted by the manufacturer

Li quid cooling: maximumtenperature at outlet: ................... K
Air cooling: reference point: ..... ... .. ...
Maxi mum tenperature at reference point: ........... .. ... ... .. ..... K

Maxi mum charge air outlet tenperature at the inlet inter-cooler

(If applicable): ... . K

Maxi mum exhaust tenperature at the point in the exhaust pipe(s)

adj acent to the outer flange(s) of the exhaust manifold(s): ...... K

Lubricant tenmperature: mMNimuUN ....... ... . i, K
MBXI MU L e et e e e K

Pressure charger: yes/no 1/

Description of the system (e.g. max. charge pressure, waste-gate
if oapplicabl e): ...

Inter-cooler: yes/no 1/

I ntake system maxi mum al | owabl e i nt ake depression at rated engine
speed and at 100 % load: ......... ... ... kPa

Exhaust system maxi mum al | owabl e exhaust back-pressure at rated
engi ne speed and at 100 % load: ....... ... . . . .. ... kPa

ADDI Tl ONAL ANTI - POLLUTI ON DEVI CES (if any, and if not covered by
and her heading)

Description and/or diagram(S): ... ... ..

FUEL FEED FOR COMPRESSI ON- 1 GNI TI ON ENG NES
Feed punp
Pressure or characteristic diagram2/: ......................... kPa

I njection system

Punmp

MK (S I ot
TYPE(S) I o it
Maxi num fuel delivery: ...... m? 1/ 2/ per stroke or cycle at ful

injection at punp speed of: ....... mn?t! (rated) and ....... mnt

(maxi mum torque) respectively, or characteristic diagram .........



TRANS/ WP. 29/ GRPE/ 2001/ 4

Annex 1
page 13

Mention the nethod used: on engine/on punp bench 1/

I nj ecti on advance

Injection advance curve 2/: ........ ... ... . ... .

Timng 2/

I nj ection piping

Internal diameter: ........ ... . . . .. e

I nj ector(s)

Openi ng pressure or characteristic diagram1/ 2/: .......

Gover nor

Maxi mum no-load speed 2/: .......... ... ... ... .

Idling speed 2/: ... . . . . . .

Cold start system

El ectroni ¢ Engi ne Management Control Unit

Emi ssion rel ated adjustnent possibilities: . ............

Further docunmentation: ............... . . .. ...

FUEL FEED FOR POSI Tl VE- 1 GNI TI ON ENG NES

Car burettor
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4,

4,

2.

2.

Port fuel injection: single-point or multi-point 1/

TY P S) 1 ottt

Fuel flow [g/h] and air/fuel ratio at rated speed and w de open
L 0 T )

El ectroni ¢ Engi ne Managenment Control Unit: ........................
MK (S I ot
Ty P
Emi ssion related adjustnent possibilities: ............. ... ... ......
Further documentation: ... ... ... . .. .

VALVE TI M NG

Maxi mum lift and angl es of opening and closing in relation to dead
centres or equivalent data: ......... ... .. . . ...

Reference and/or setting ranges 1/: ...............................

Vari able valve tinmng system (if applicable and where: intake
and/or exhaust) 1/ ... .. ...

Type: continuous or on/off 1/

Cam phase shift angle: ... ... . . . . . .
PORTI NG CONFI GURATI ON

Position, size and nunber: ... ... ...
| GNI TI ON SYSTEM

I gnition coi
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7.3 Magnet o
7.3.1 MK (S i e
7.3.2. TYPE(S) I o i
7.4. Ignition timng
7.4.1. Static advance with respect to Top Dead Center [crank angle

degr EeS ] .o

7.4.2. Advance curve, if applicable ...... ... . . . . . . .. ..

1/ Strike out what does not apply.
2/ Specify the tolerance.
3/ This value shall be rounded-off to the nearest tenth of a mllinetre.

4/ This value shall be calculated with p = 3.1416 and rounded-off to the
nearest cn.
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Annex 1 -

Appendi x 2

ESSENTI AL CHARACTERI STI CS OF THE ENG NE FAM LY

COVMON PARAMETERS 1/

Combustion cycle: ..............
Cooling medium ................

Met hod of air aspiration: ......

Conmbusti on chanmber type/design

Fuel system ...................

Engi ne managenent systens

Proof of identical (or |lowest for the parent engine) ratio: system
capacity/fuel delivery per stroke, pursuant to diagram nunmber(s): ......
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2. ENG NE FAM LY LI STI NG
2.1. Name of engine fam ly: ...
2.2. Specification of engines within this famly: ......... ... ... ............
Speci fication Engines of the famly | Parent engine 1/
Engi ne type

No. of cylinders

Rat ed speed (min?)

Fuel delivery per stroke (m?)
for conpression-ignition

engi nes, fuel flow (g/h) for
positive-ignition engines

Rat ed net power (kW

Maxi num t or que speed (min?)

Fuel delivery per stroke (nm?)

Maxi mum t or que ( Nm)

Low idl e speed (min?)

Cyli nder displ acenment

(in % of parent engine) 100

1/ For full details see annex 1 — apendix 1.

2/ Gve all pertinent technical data.
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1.10.

1.14.1.

1.14.1.

ESSENTI AL CHARACTERI STICS OF ENG NE TYPE W THI N THE

Annex 1 - Appendi x 3

DESCRI PTI ON OF THE ENG NE

MANUT ACt U Br . e e e e e

Manuf acturer's engine code: ........... ... .. .. ...

Cycle: four-stroke / two-stroke 2/

Bore 4/ ..
Stroke 4/ ..
Number, layout and firing order of cylinders: ..........
Engine capacity 5/ ............ ... .
Rated speed: .. ... ... ...
Maxi mum torque speed: ... ... .. ...
Vol umetric conpression ratio 3/: .......................
Conmbustion systemdescription: .............. .. ... ......

Drawi ng(s) of combustion chanber and piston crown: .....

M ni mum cross-sectional area of inlet and outlet ports:
Cooling system liquid / air 2/

Liquid

Nature of liquid: ...... .. ... . . . .

Circul ating punp(s): yes/no 2/

Characteristics or make(s) and type(s) (if applicable):

Drive ratio(s) (if applicable): ...... ... ... ... ... ......

Air
Bl ower: yes/no 2/

Characteristics or nmake(s) and type(s) (if applicable):

FAM LY 1/



. 15.

. 15.

. 15.

. 15.

. 15.

. 15.

. 16.

. 16.

. 16.

. 16.

. 16.

. 17.

. 18.

TRANS/ WP. 29/ GRPE/ 2001/ 4

Annex 1
page 19
Tenperature permtted by the manufacturer
Li quid cooling: maximumtenperature at outlet: ................... K
Air cooling: reference point: ...... ... . .. ..
maxi mum t enperature at reference point: ............ K

Maxi mum charge air outlet tenperature at the inlet intercooler

(If applicable): ... . K

Maxi mum exhaust tenperature at the point in the exhaust pipe(s)

adj acent to the outer flange(s) of the exhaust manifold(s): ...... K

Lubricant tenmperature: mNnimumM. ........ ... .. .. K
MBXI MUM. . . e e et K

Description of the system (e.g. max charge pressure, waste-gate
if oapplicabl e): ...

Inter-cooler: yes/no 1/

I ntake system maxi mum al | owabl e i nt ake depression at rated engine
speed and at 100 % load: ......... ... ... kPa

Exhaust system maxi mum al | owabl e exhaust back-pressure at rated
engi ne speed and at 100 % load: ....... ... . . . .. ... kPa

ADDI Tl ONAL ANTI - POLLUTI ON DEVI CES (if any, and if not covered by
anot her headi ng)

Description and/or diagram(S): ... ... ..

FUEL FEED FOR COWPRESSI ON- | GNI TI ON ENG NES
Feed punp
Pressure 2/ or characteristic diagram ......................... kPa

I njection system

Punmp

MK (S I ot
TYPE(S) I o it
Maxi num fuel delivery: ...... m? 2/ 3/ per stroke or cycle at ful

injection at punp speed of: ....... mn?t! (rated) and ....... mnt

(maxi mum torque) respectively, or characteristic diagram .........
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3.

3.

2.

2.

1

1

3.

Mention the nethod used: on engine/on punp bench 1/

I nj ecti on advance

Injection advance curve 3/ ...... ... ... ...
Timong 3/

I nj ection piping

Internal di amet er: ... ... mm

I nj ector(s)

Openi ng pressure or characteristic diagram2/ 3/: .............. kPa

Gover nor

Maxi mum no-load speed 3/: ....... ... .. ... ... mnt
Ldling speed 3/: ... . . .. .. mn?

Cold start system

El ectroni ¢ Engi ne Managenent Control Unit:

Emi ssion rel ated adjustnent possibilities: . ..................... ,
Further documentati on: ... ... ... ... .
FUEL FEED FOR POSI TI VE- | GNI TI ON ENG NES

Car burettor
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Port fuel injection: single-point or multi-point 2/

TY P S) 1 ottt

Fuel flow [g/h] and air/fuel ratio at rated speed and w de open
throttle

El ectroni ¢ engi ne management control unit

Emi ssion rel ated adjustnent possibilities: . .....................
Further documentation: ... ... ... . .. .
VALVE TI M NG

Maxi mum lift and angl es of opening and closing in relation to dead
centers or equivalent data: ......... ... .. . . ...

Reference and/or setting range 2/: ................................

Vari able valve tinmng system (if applicable and where: intake
and/or exhaust) 2/ ... ... ..

Type: continuous or on/off 2/

Cam phase shift angle: ... ... . . . . . .
PORTI NG CONFI GURATI ON

Position, size and nunber: ... ... ...
| GNI TI ON SYSTEM

I gnition coi

TY P S) 1 o it e

Number

Spar k plug(s)
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7. 3. Magnet o

7.3.1. MK (S i e

7.3.2. TYPE(S) I o i

7.4. Ignition timng

7.4.1. Static advance with respect to Top Dead Center [crank angle
degr e ] i L

7.4.2. Advance curve, if applicable: ..... ... . . . . . . .

1/ For full details

see annex 1 — appendix 1.

2/ Strike out what does not apply.

3/ Specify the tolerance.

4/ This val ue shal

5/ This val ue shal

near est cnv.

be rounded-off to the nearest tenth of a mllinetre.

be calculated with p = 3.1416 and rounded-off to the
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Annex 2

(Maxi mum format: A4 (210 x 297 nm))

COVMUNI CATI ON

i ssued by: Nanme of administration

concerning 2/: APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL W THDRAWN
PRODUCTI ON DEFI NI TI VELY DI SCONTI NUED
of an engine or an engine famly pursuant to Regul ati on No. XXX

Approval No. ....................... Extension No. ....................
1. Trade nane or mark of engine: .. ... ... . . . . . . .. .
2. Manuf acturer's designation of the parent and (if applicable) of the

fam ly engine(s) type(s) 2/ ... .. .
3. Manuf acturer's type coding as marked on the engine(s): ...............
3. 1. LOCat i BN
3.2. Method of affixXing: ... ... . . e
4. Name and address of manufacturer: ...... ... .. . ... . . ..
4.1, Nane and address of manufacturer's authorized representative

(T F ANy )
5. Location, coding and nethod of affixing of the engine identification

UMD T . L
6 Techni cal service responsible for conducting approval tests: .........

7. Date of report issued by that service: .......... ... .. .. . .. ...
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8.
9.

10.

11.
11.1.
11.1.1.
11.1. 2.
11.1. 3.
11.1.3

11. 2.

11.2. 1.
11.2. 1.
11.2. 1.
11. 2. 2.
11.2. 3.
11. 2. 4.
11.2. 3.
11. 2. 4.

11. 3.

11. 4.

11. 4. 1.

11. 4. 1.
11. 4. 1.

11. 4. 2.

Nunmber of report issued by that service: ......... ... ... .. .. .. .. .......
Location and nethod of affixing of the ECE approval mark: ............

Reason(s) for extension of approval (if applicable): .................

Mai n specification of internal conmbustion engine

Decl ared data

Rated net power: ...............iiiiiion... KW at ............... mn?
Maxi mum net POWET: . ... ..ottt KW at ............... mn?
Maxi mum net torque: .........ouviiiinnnnn... Nm at ............... mn?
Rated speed: ..................... mn! Rated net power: ........... kw

Essential characteristics of the engine type/parent engine type:.....

Operating principle:

. Positive-ignition/conpression-ignition 2/

. four-stroke/two-stroke 2/

Nunmber, layout and firing order of cylinders: ........................
Cylinder capaci ty: ... cn?
Fuel feed: carburettor/indirect injection/direct injection 2/
Pressure-charger device: Yes/No 2/

Exhaust after-treatnent device: Yes/No 2/

Engi ne fuel requirements: |eaded petrol / unleaded petrol / diesel
fuel / NG/ LPG 2/

Restriction of use:

Particular conditions to be respected in the installation
of the engine(s) on the nachinery

. Maxi mum al | owabl e intake depression: ......... ... ... .. . .. .. . ... .. .. kPa

. Maxi mum al | owabl e back-pressure: ........ ... .. . ... kPa

Any other (if applicable): .. ... . . . .
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12. Main fam |y nmenbers specifications:

Speci fication Engi nes of the famly Par ent engine

Manuf acturer's type coding

No of cylinders

Engi ne capacity (cn¥)

Rat ed net power (kW

Rat ed speed (min?)

Maxi mum net power (kW

Max. net power speed (mn?)

Max. net torque (Nm

Max. net torque speed (min?)

Low idl e speed (mn?)

Restrictions of use [Yes/Noj

13. Approval granted/ extended/refused/ w thdrawn 2/

14. Pl aC e
15. DAt B . e
16. SgNat Ul €. o o

17. The docunents filed with the request for approval or extension nmay be
obt ai ned on request.

1/ Di stinguishing nunber of the country which has granted/extended/refused/
wi t hdrawn approval (see approval provisions in the Regulation).

2/ Strike out what does not apply.
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Annex 3
ARRANGEMENTS OF APPROVAL MARKS
Model A

(see paragraph 4.4. of this Regul ation)

| 3 1t XXR - 002492;

a =8 mMmmn.

The above approval mark affixed to an engi ne shows that the engine type
concerned has been approved in the Netherlands (E 4) with regard to

the neasurement of the net power, pursuant to Regul ation No. XX and under
the approval nunmber 002492. The approval nunber indicates that the approva
was granted in accordance with the requirenents of Regulation No. XX in its
original form

Model B

(see paragraph 4.5. of this Regul ation)

[. 8500 2492

&
1 196102 1628
The above approval mark affixed to an engi ne shows that the engine type

a =8 mmnn.
concerned has been approved in the Netherlands (E 4) pursuant to Regul ations
No. XX and 96 3/. The first two digits of the approval numbers indicate that,
at the dates when the respective approvals were granted, Regulation No. XX had
not been nodified, and Regul ation No. 96 already included the 02 series
of anendnents.

N
Wl

-]
|

3/ The second number is given nerely as an exanple.
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Annex 4
METHOD FOR MEASURI NG | NTERNAL COMBUSTI ON ENG NE NET POWER
These provisions apply to the method for determ ning the power curve
at full load of an internal conbustion engine as a function of engine
speed.

TEST CONDI TI ONS

The engi ne shall have been run-in according to the manufacturer's
recommendati ons.

If the power neasurenent can be carried out only on an engine with

the gearbox nounted, the efficiency of the gearbox shall be taken into
account .

Auxiliaries and equi pnent

Auxiliaries and equiprment to be fitted

During the test, the auxiliaries necessary for the engine operation in
the intended application (as listed in Table 1) shall be installed on

the test bench as far as possible in the sane position as in the

i nt ended application.

Auxiliaries and equi pment to be renoved

Certain accessories whose definition is linked with the operation

of the machi ne and which may be nounted on the engine shall be remved
for the test. The follow ng non-exhaustive list is given as a sanple:
(i) air conpressor for brakes

(ii) power steering conpressor

(iii) suspension conpressor

(iv) air-conditioning system

VWere accessories cannot be renmpved, the power they absorb

in the unl oaded condition my be determ ned and added to the neasured

engi ne power (see note h of Table 1). If this value is greater than

3 per cent of the maxi num power at the test speed it may verified
by the test authority.
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Tablel
EQUI PMENT AND AUXI LI ARI ES TO BE | NSTALLED
FOR THE TEST TO DETERM NE ENG NE POVER
Number Equi pnent and auxiliaries Fitted for em ssion test
1 Inlet system
Inlet manifold Yes, standard production equi pnent.
Crankcase eni ssion control Yes, standard production equi pnent.
system
Control devices for dual Yes, standard production equi pnent.
i nduction inlet manifold system
Air flow neter Yes, standard production equi pnent.
Air inlet duct work Yes. al
Air filter Yes. al
Inlet silencer Yes. al
Speed-limting device Yes. al
2 I nducti on- heati ng device Yes, standard production equi pnent.
of inlet manifold If possible to be set in the npst
favourabl e condition.
3 Exhaust system
Exhaust purifier Yes, standard production equi pnent.
Exhaust manifol d Yes, standard production equi pnent.
Connecting pipes Yes. Db/
Si | encer Yes. Db/
Tai |l pipe Yes. Db/
Exhaust brake No. c/
Pressure chargi ng device Yes, standard production equi pnent.
4 Fuel supply punp Yes, standard production equipnent. d/
5 Car burati on equi prment
Car burettor Yes, standard production equi pnent.
El ectronic control system Yes, standard production equi pnent.
air flow neter, etc.
Equi prrent for gas engines
Pressure reducer Yes, standard production equi pnent.
Evapor at or Yes, standard production equi pnent.
M xer Yes, standard production equi pnent.
6 Fuel injection equiprment
(petrol and diesel)
Pre-filter Yes, standard production or test bed
equi pnent .
Filter Yes, standard production or test bed
equi pnent .
Punmp Yes, standard production equi pnent.
Hi gh- pressure pipe Yes, standard production equi pnent.
I nj ector Yes, standard production equi pnent.
Air inlet valve Yes, standard production equi pment. e/
El ectronic control system Yes, standard production equi pnent.
air flow neter, etc.
Governor/control system Yes, standard production equi pnent.
Automatic full-load stop for Yes, standard production equi pnent.

the control rack dependi ng
on atnospheric conditions
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Number Equi pnent and auxiliaries Fitted for em ssion test
7 Li qui d- cool i ng equi pnent
Radi at or No.
Fan No.
Fan cow No.
Wat er punp Yes, standard production equiprent. f/
Ther nost at Yes, standard production equipnment. g
8 Air cooling
Cowl No. h/
Fan or Bl ower No. h/
Tenper at ure-regul ati ng devi ce No
9 El ectrical equi pnent
Gener at or Yes, standard production equipnent. i/
Spark distribution system Yes, standard production equi pnent.
Coil or coils Yes, standard production equi pnent.
Wring Yes, standard production equi pnent.
Spar k pl ugs Yes, standard production equi pnent.
El ectronic control system Yes, standard production equi pnent.

i ncl udi ng knock sensor/spark
retard system

10 |[Pressure chargi ng equi pnent
Conpressor driven either Yes, standard production equi pnent.
directly by the engine

and/ or by the exhaust gases

Charge air cool er Yes, standard production or test bed
equi pnment. h/, k/
Cool ant punp or fan No. h/
(engi ne-driven) -
Cool ant flow control device Yes, standard production equi pnent.
11 |Auxiliary test-bed fan Yes, if necessary.
12 |[Anti-pollution device Yes, standard production equipnent. |/
13 |[Starting equi pnent Test bed equi pnent. nf
14 |Lubricating oil punmp Yes, standard production equi pnent.

al The conplete inlet systemshall be fitted as provided for the intended
application:

(i) where there is a risk of an appreciable effect on the engi ne power
(ii) in the case of naturally aspirated spark ignition engines;

(iii) when the manufacturer requests that this should be done.

In other cases, an equivalent system may be used and a check shoul d be nade
to ascertain that the intake pressure does not differ by nore than 100 Pa

fromthe upper limt specified by the manufacturer for a clean air filter

b/ The conpete exhaust system shall be fitted as provided for the intended
application:

(i) where there is a risk of an appreciable effect on the engi ne power
(ii) in the case of naturally aspirated spark ignition engines;

(iii) when the manufacturer requests that this should be done.
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In other cases, an equivalent systemmay be installed provided the pressure
measured does not differ by nore than 1,000 Pa fromthe upper limt
speci fied by the manufacturer

c/ 1f an exhaust brake is incorporated in the engine, the throttle valve shal
be fixed in the fully open position.

d/ The fuel feed pressure may be adjusted, if necessary, to reproduce
the pressure existing in the particular engine application (particularly
when a "fuel return" systemis used).

e/ The air intake valve is the control valve for the pneumatic governor
of the injection punp. The governor or the fuel injection equipnent may
contain other devices which may affect the amount of injected fuel

f/ The cooling-liquid circulation shall be operated by the engi ne water punp
only. Cooling of the liquid nmay be produced by an external circuit, such
that the pressure loss of this circuit and the pressure at the punp inlet
remain substantially the same as those of the engine cooling system

g/ The thernostat nmay be fixed in the fully open position

h/  When the cooling fan or blower is fitted for the test, the power absorbed
shall be added to the results, except for engines where such auxiliaries
are an integral part of the engine (i.e.: cooling fans of air cooled
engines directly fitted on the crankshaft). The fan or bl ower power shal
be determ ned at the speeds used for the test either by cal cul ation
from standard characteristics or by practical tests.

i/ Mninmmpower of the generator: the electrical power of the generator shal
be limted to that necessary for operation of accessories which
are indi spensable for engine operation. |If the connection of a battery
is necessary, a fully charged battery in good condition shall be used.

k/  Charge air-cool ed engines shall be tested with charge air cooling, whether
liquid - or air-cooled, but if the manufacturer prefers, a test bench
system may replace the air cooler. |In either case, the neasurenent of
power at each speed shall be nmade with the maxi num pressure drop and the
m ni mum tenperature drop of the engine air across the charge air cooler on
the test bench system as those specified by the manufacturer

|/ These may include, for exanple, exhaust-gas recirculation (EGR system?*/),
catal ytic converter, thermal reactor, secondary air-supply system and fue
evaporation protecting system

m The power for electrical or other starting systens shall be provided from
the test bed.

*/ exhaust gas recircul ation.
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Setting Conditions

The setting conditions for the test to determne the net power are
i ndicated in Table 2.

Table 2

SETTI NG CONDI TI ONS

1. Setting of carburettor(s)

2. Setting of injection punp In accordance with the
delivery system manuf acturer's production

3. lgnition or injection timng |specifications and used without
(timng curve) further alteration

4. Governor setting for the particular application.

5. Emi ssion control devices

6. Boost Contr ol

DATA TO BE RECORDED

Data to be recorded are those indicated in paragraph 4 of the
appendi x to this annex. Performance data shall be obtai ned
under stabilised operating conditions with an adequate fresh air
supply to the engine. Conbustion chanbers may contain deposits,

but inlimted quantity. Test conditions, such as inlet air
tenperature, shall be selected as near to reference conditions

(see paragraph 5.2. of this annex) as possible in order to mnimse
t he magni tude of the correction factor

The tenperature of the inlet air to the engine shall be neasured
within the inlet ductwork. The inlet depression nmeasurenent shal
be made at the same point. The thernonmeter or thernmocouple shal
be shi el ded from fuel spray-back and radi ant heat and | ocated
directly in the air stream A sufficient nunber of |ocations shal
be used to give a representative average of the inlet tenperature.

The inlet depression shall be neasured downstream of the entry
ducts, air filter, inlet silencer or speed-limting device
(if fitted).

The absol ute pressure at the entry to the engi ne downstream

of the conpressor and heat exchanger, if fitted, shall be nmeasured
in the inlet manifold and at any other point where pressure

has to be neasured to cal cul ate correction factors.

The exhaust back pressure shall be neasured at a point at |east
three pipe dianeters downstream fromthe outlet flange(s)

of the exhaust manifold(s) and downstream at the turbocharger(s),
if fitted. The location shall be specified.

No data shall be taken until torque, speed and tenperatures have
been mai ntai ned substantially constant for at |east one mnute.

The engi ne speed during a run or reading shall not deviate from
the sel ected speed by nmore than £ 1 per cent or = 10 mn,
whi chever is greater.
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3.

8.

. 10.

.11,

.12,

Qbserved brake | oad, fuel consunmption and inlet air tenperature
data shall be taken sinmultaneously and shall be the average of two
stabilised consecutive val ues which do not vary nore than

2 per cent for the brake | oad.

The tenperature of the coolant at the outlet fromthe engi ne shal
be kept at the value specified by the manufacturer

If no tenperature is specified by the manufacturer, the tenperature
shall be 353 K+ 5 K. For air-cool ed engines, the tenperature at a
poi nt indicated by the manufacturer shall be kept within +0/-20 K
of the maxi mum val ue specified by the manufacturer in the reference
condi tions.

For C.1. engines, the fuel tenperature shall be measured at the

inlet of the fuel injection punp and maintained within 306 — 316 K
(33-43° C) for positive-ignition engines the fuel tenperature shal
be nmeasured as near as possible to the inlet of the carburettor or

assenmby of fuel injectors and maintained within 293 — 303 K
(20-30° ©.

The tenperature of the lubricating oil nmeasured in the oil punp or
at the outlet fromthe coil cooler, if fitted, shall be maintained
within the limts established by the engi ne manufacturer.

An auxiliary regulating system may be used if necessary to maintain
the tenperatures within the limts specified in paragraphs 3.9,
3.10. and 3.11. above of this annex.

ACCURACY OF MEASUREMENTS

Torque: += 1 per cent of measured torque. The torque measuring
system shall be calibrated to take friction |losses into account.
The accuracy in the | ower half of the neasuring range of the
dynanmonet er bench may be = 2 per cent of neasured torque.

Engi ne speed: 0.5 per cent of measured speed.

Fuel consumption: = 1 per cent of neasured consunption.

Fuel tenperature: = 2 K

Engine inlet air tenperature: = 2 K

Barometric pressure: * 100 Pa.

Depression in inlet system % 50 Pa.

Back- pressure in exhaust system == 200 Pa.

POVNER CORRECTI ON FACTORS

Definition

The power correction factor is the coefficient to determ ne the
engi ne power under the reference atnospheric conditions specified

in 5.2. bel ow
P, = 4P
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wher e

P, is the corrected power (i.e. power under reference atnospheric
condi tions)

4 is the correction factor (&, or &)
P is the neasured power (test power)

Ref erence at mospheric conditions

1. Tenperature (T,): 298 K (25° O

. 2. Dry pressure (Ps): 99 kPa

The dry pressure is based on a total pressure of 100 kPa
and a water vapour pressure of 1 kPa.

Test atnmospheric conditions

The atnospheric conditions during the test shall be the foll ow ng:

1. Tenperature (T)
For positive-ignition engines: 288 K< T < 308 K
For conpression-ignition engines: 283 K< T < 313 K
. 2. Pressure (ps)
90 kPa < ps < 110 kPa
Det ermi nati on of correction factor &, and a4 1/
1. Natural |y aspirated or pressure-charged positive-ignition engine

The correction factor &, is obtained by applying the fornula:

_ @990, @T 6

a T *Gooa
P.g €298g

a

wher e

psis the total dry atnospheric pressure in kilopascals (kPa); i.e
the total baronetric pressure mnus water vapour pressure,

T is the absolute tenmperature in kelvins (K) of the air drawn in
by the engine.

The tests may be carried out in air-conditioned test roons where
the atnospheric conditions nay be controll ed.

In the case of engines fitted with automatic air tenperature control

if the device is such that at full load at 25 °C no heated air is added,
the test shall be carried out with the device fully closed. If the device
is still operating at 25 °C then the test is nmade with the device operating

normal |y and the exponent of the tenperature termin the correction factor
shall be taken as zero (no tenperature correction).
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Conditions to be conmplied with in the |aboratory
For a test to be valid, the correction factor as nmust be such that
0.96 < a, < 1.06
If these limts are exceeded, the corrected val ue obtained shall be
given and the test conditions (tenperature and pressure) precisely
stated in the test report.
5.4.2. Conpression-ignition engines - factor &y
The power correction factor (&y) for conpression-ignition engines
at constant fuel rate is obtained by applying the fornula:
ag = (fa) fm
wher e:
fais the atnospheric factor
fnthe characteristic parameter for each type of engine
and adj ust nent
5.4.2.1. At nospheric factor f,

This factor indicates the effects of environmental conditions
(pressure, tenperature and humdity) on the air drawn in by
the engine. The atnospheric factor fornmula differs according
to the type of engine.

5.4.2.1.1. Naturally aspirated and nmechanically pressure charged engi nes

a

&p.5 62989

5.4.2.1.2. Turbocharged engi nes wi thout charge air cooling or with charge air
cooling by air to air charge air cooler

_ @990, @T §°

f T g -
P.g €298g

a

5.4.2.1.3 Tur bocharged engines with charge air cooling by air to liquid
charge air cooler

5.4.2.2. Engi ne factor f,
fnis a function of q. (fuel flow corrected) as foll ows:

fm=0.036 g. - 1.14

and
dc = alr
wher e:
g is the fuel flowin mlligram per cycle per litre of total swept

vol ume (ng/ (l.cycle))

r is the pressure ratio of conpressor outlet and conpressor inlet
(r =1 for naturally aspirated engines)
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This fornula is valid for a value interval of q. included between
37.2 mg/ (I .cycle) and 65 ng/(l.cycle).

For q. values lower than 37.2 mg/(l.cycle), a constant value of f
equal to 0.2 (f,=0.2) will be taken.

For q. values higher than 65 ng/(l.cycle), a constant value of f,
equal to 1.2 (f,=1.2) will be taken (see figure):

fm‘

1,24 == e

1.04

0.84

0.64

0.4+

0.2

20 30 40 50 60 70 (. mgi.cycie)
Conditions to be conplied with in the |aboratory
For a test to be valid; the correction factors &, nust be such that
0.96 < 4, < 1.06
If these linits are exceeded, the corrected val ue obtained shall be

given and the test conditions (tenperature and pressure) precisely
stated in the test report.
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This form shal

Annex 4 - Appendix

RESULTS OF TESTS FOR MEASURI NG NET ENG NE POVWER

be conpl eted by the | aboratory performng the test.

1. TEST CONDI TI ONS

1.1. Pressures measured at declared rated speed

1.1.1. Total barometricC PressUr e ... .. Pa
1.1.2. VAL €5 VapPOUI PreSSUI Bl . . oottt e et e e e e e e Pa
1.1.3. Exhaust back-pressure: ... ... . Pa
1.1.4 Locati on of exhaust back-pressure neasuring point

1.1.5 Inl et depressi ON. .. ... Pa
1.1.6 Absol ute pressure in the inlet manifold: ........ ... .. ... .. ... ...... Pa
1.2. Tenperatures nmeasured at declared rated speed

1.2.1. of the intake air: ... . .. K
1.2.2. at the engine charge air cooler outlet: ....... ... .. ... ... .. ... ...... K
1.2.3. of the cooling fluid: . ... .. . .. .
1.2.3.1. at the engine cooling fluid outlet 1/:......... ... ... ... ... .......... K
1.2.3.2. at the reference point in the case of air cooling 1/:............... K
1.2.4. of the lubricating oil: . K (indicate point of neasurement).........
1.2.5. of the fuel : . ... K
1.2.5.1. at the fuel carburettor inlet/fuel injection systens inlet 1/:...... K
1.2.5.2. in the fuel flow measuring device: .......... ... .. K
1.3. Characteristics of the dynanoneter

1.3.1 Make: .. .. ... ... Model @ ... .
1.3.2 Ty P o
2 FUEL

2.1 For positive-ignition engines operating on liquid fuel

2.1.1 MBK e .
2.1.2 Speci ficati ON: ... e
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Ty P o
CONt BNt . nmg/ |
Octane number RON: . ... ... .. e (ASTM D 26 99-70)
Specify density: ... g/cn? at 288 K
Lower calorific value: ... ... .. . . kJ/ kg

For positive-ignition engines operating on gaseous fue

VB o
Speci ficati ON: ..
St Or AgE PreSSUM Bl & ittt ettt e e e ettt e e bar
Utilizati On PressUr e . ... e e bar
Lower calorific value: ... ... .. . . kJ/ kg

For conpression-ignition engines operating on gaseous fuels

Feed system gas

Specification of gas used: . ... ... .. . . ..
Fuel oil/gas proportion: ... ...
Lower calorific value: ... ... . .. .

For conmpression-ignition engines operating on liquid fue

Specification of fuel used: ....... ... .. . . . . . . .
Cetane number (ASTM D 976-71) 1 . . .. e
Specify density: ... g/cn? at 288 K
Lower calorific value: ... ... . . . . kJ/ kg

LUBRI CANT

Speci ficati ON: . ...

SAE Vi SCOSI LY. oot
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4,

Detailed results of neasurenents */

Engi ne speed, nin'

Measured torque, Nm

Measured power, kW

Measured fuel flow, g/h

Baronetric pressure,

kPa

WAt er vapour pressure,

kPa

Inlet air

tenperature, K

Power to be added for
equi pnent in excess No.

No.
2 of Table 1,

1 auxiliaries and
kW No. 3

Power correction factor

Corrected brake power,

kW

Net power, kW

Net torque, Nm

Corrected specific fue

consunption g/ (kW) 2/

Cooling liquid tenperature at outlet, K

Lubricating oil

tenperature at

measuring point, K

Air tenperature after

pressur e-charger,

K1/

Fuel tenperature at

injection punmp inlet, K

Air tenperature after

charge air

cooler, K 1/

Pressure after

pr essur e-charger,

kPa

Pressure after

charge air

cool er, kPa

Inl et depression, Pa

Exhaust back-pressure,

Pa

Fuel delivery,

mt/ st r oke or

cycle 1/

*/ The characteristic curves of the net
be drawn as a function of the engi ne speed.

shal |

Strike out what does not apply.

power and the net torque

Cal cul ated with the net power for conpression-ignition

and positive-ignition engines,
correction factor.

inthe latter case nultiplied by the power
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Annex 5

PARAMETERS DEFI NI NG THE ENG NE FAM LY

The engine famly may be defined by basic design paraneters which nust

be commn to engines within the family. In some cases there may be
interaction of parameters. These effect nust also be taken into consideration
to ensure that only engines with sinmlar exhaust em ssion characteristics are
included within an engine famly

In order that engines be considered to belong to the sane engine famly, the
following |ist of basic paraneters nust be comron:

6.1. Combustion cycle

f our - stroke
t wo- st roke

6. 2. Cool i ng medi um
air
wat er
oi |
6. 3. I ndi vi dual cylinder displacenent
engines to be within a total spread of 15 per cent (alternatively
i ndi vi dual cylinder displacenent, within 85 % and 100 % of the | argest
di spl acemrent within the engine famly. (NOTE: |1SO 8178 Part 7))
nunber of cylinders for engines with after-treatment device

6.4. Met hod of air aspiration

natural ly aspirated
pressure-charged

6.5 Fuel type
di esel
petrol
gaseous fuel (NG or LPG
6. 6. Combusti on chanber type/ design
pr e- chanber
swirl chamber
open chanber
6.7. Val ve and porting 3/4 configuration, size and nunber
cylinder head

cyl i nder wal
crankcase
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6.

6.

7.

7.

1

Fuel system
For conpression-ignition engines

pump-1ine-injector
in-1ine punp

di stributor punp
si ngl e el enent
unit injector

For positive-ignition engines

carburettor
port fuel injection
direct injection

M scel | aneous features

exhaust gas recirculation
wat er injection(enul sion)
air injection

charge cooling system

Exhaust after-treat ment

oxi dation catal yst
reducti on catal yst
thermal reactor
particul ate trap

CHO CE OF THE PARENT ENG NE

The parent engine of the family shall be selected using the primary
criteria of the highest fuel delivery per stroke at the declared
maxi mum t or que speed.

In the event that two or nore engines share this primary criteria, the
parent engine be sel ected using the secondary criteria of highest fue
delivery per stroke at rated speed. Under certain circunstances, the
approval authority may conclude that the worst case em ssion rate of
the famly can best be characterized by testing a second engine. Thus,
t he approval authority may sel ect an additional engine for test based
upon features which indicate that it may have the hi ghest enission

| evel s of the engines wit in that famly

If engines within the fam |y incorporate other variable features which
could be considered to affect exhaust em ssions, these features mnust

al so be identified and taken into account in the selection of the
parent engine.
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Annex 6

CHECKS ON CONFORM TY OF PRODUCTI ON

GENERAL

These requirements are consistent with tests to be held to check
conformty of production, according to paragraph 6.2.

TEST PROCEDURES

The nmet hods of testing and neasuring instruments shall be those
described in annexes 5 or 6 to this Regul ation

COLLECTI ON OF SAMPLES

One engine has to be chosen. |[If after the test of paragraph 5.1.
bel ow, the engine is not considered as conformng to the requirenents
of this Regulation, two nore engines have to be tested. |In case the

engi ne belongs to an approved engine famly, the two nore engi nes shal
be of the sanme nenber type

MEASUREMENT CRI TERI A
Net power of internal conbustion engine

During the tests to verify conformty of production, the power shal

be measured at two engine speeds S1 and S2 correspondi ng respectively
to the measurenent points of rated power and maxi mum torque accepted
for type approval. At these two engi ne speeds, which are subject to
a tolerance of £+ 5 per cent, the net power neasured at |east one point
within the ranges S1 + 5 per cent and S2 = 5 per cent shall not differ
by nmore than £ 5 per cent fromthe approval figure.

EVALUATI ON OF RESULTS

If the net power figures of the second and/or third engine

of paragraph 3. does not fulfil the requirenents of paragraph 4. above,
t he production shall be considered not to conformto the requirenents
of this Regul ation and the provision of paragraph 7. shall be put into
effect.
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Annex 7

TECHNI CAL DATA OF REFERENCE FUELS

1. Techni cal data of the LPG reference fuels

Fuel A Fuel B Test nmet hod
Conposi tion: Uni ts: | SO 7941
C3 % Vol . 30 + 2 85 + 2
ca % Vol . bal ance bal ance
<C3, >4 % Vol . max. 2% max. 2%
A efi nes % Vol . 9+ 3 12 + 3
Evaporati ve ppm max. 50 max. 50 NFM 41- 015
resi due
Wat er content none none vi sual inspect.
Sul phur cont ent ppm mass 1/ |max. 50 max. 50 EN 24260
Hydr ogen sul phi de none none
Copper corrosion rating class 1 class 1 | S06251 2/
Odour characteristic |[characteristic
MON mn. 89 mn. 89 EN 589 annex B
1/ value to be determined at standard conditions (293.2 K (20 °Q

and 101.3 kPa).

This nmethod may not accurately determ ne the presence of corrosive
materials if the sanple contains corrosion inhibitors or other chem cals
which dinminish the corrosivity of the sanple to the copper strip.
Therefore, the addition of such conmpounds for the sole purpose of biasing
the test nmethod is prohibited.

Based on the gross calorific value and calculated for 0° C

The Wobbe Index is the ratio of the calorific value of a gas per wunit
vol une and the square root of its relative density under the sane reference
condi tions:

Wobbe xindex = H Pair
pgas
with Hyas = calorific value of the fuel in MJ/nf at 0° C
P, = density of air at 0° C
Pgas = density of fuel at 0° C
The Wobbe Index is said to be gross or net according to whether the

calorific value uses is the gross or net calorific val ue.
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Techni cal data of NG reference fuels

&0 &3 @25

Conposi tion: Units:
CH, % Vol 100 2.5 86
N, % Vol 0 7.5 14
Wobbe | ndex 3/ M/ 53.6 + 2% 48.2 t 2% 43.9 + 2%
The constituting gases of the nmixtures shall have at | east

the follow ng purities:

N, 99%
CH,: 95% with a total

bel ow 1% and a tot al

content of hydrogen,

carbon nonoxi de and oxygen
content of nitrogen and carbon di oxide

bel ow 2%
Ref erence fuel for positive-ignition engines
Par anet er Uni t Limts (1) Test Publ i cati on
M ni mum| Maxi num Met hod
Research octane nunber RON
Mot or oct ane nunber MON 95.0 - EN 25164 1993
Density at 15° CN 85.0 - EN 25163 1993
Rei d vapour pressure kg/ n? 748 762 | SO 3675 1995
Distillation kPa 56.0 60.0 |[EN 12 1993
initial boiling point
evaporated at 100°C °C 24 40 EN- 1 SO 3405 1988
evaporated at 150°C %viv| 49.0 57.0 |[EN-1SO 3405 1988
final boiling point %v/iv| 81.0 87.0 |[EN-1SO 3405 1988
Resi due °C 190 215 EN- 1 SO 3405 1988
Hydr ocar bon anal ysi s % - 2 EN-1 SO 3405 1988
ol efins
aromatics % vlv - 10 ASTM D 1319 1995
benzene %viv| 28.0 40.0 |ASTM D 1319 1995
saturates % v/v - 1.0 EN 12177 1998
Car bon/ hydrogen ratio % vlv - bal ance |ASTM D 1319 1995
Oxidation stability 2/ report | report
Oxygen cont ent mn 480 - EN-1 SO 7536 1996
Exi stent gum % m m - 2.4 EN 1601 1997
Sul phur cont ent mg/ m - 0.04 |EN-1SO 6246 1997
Copper corrosion at 50°C|ng/ kg - 100 EN-1 SO 1998
Lead content - 1 14596 1995
Phosphor us cont ent o/l - 0. 005 [EN-1SO 2160 1996
g/l - 0. 0013 |EN 237 1994
ASTM D 3231
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4, Reference fuel for conpression-ignition engines 1/
Limts and units (2) Test met hod
Cet ane nunber (4) m ni num 45(7) maxi nrum 501 SO 5165
Density at 15 °C m ni num 835 kg/ n? | SO 3675, ASTM D 4052
maxi mum 845 kg/ n¥(10)
Distillation (3) - 95 %|Maxi mum 370 °C | SO 3405
poi nt
Vi scosity at 40 °C Mninmum 2.5 m¥/s | SO 3104
Maxi num 3.5 m¥/ s
Sul phur cont ent M ni rum 0. 1% mass (9) | SO 8754, EN 24260
Maxi num 0. 2% mass (8)
Fl ash poi nt M ni nrum 55°C | SO 2719
CFPP M ni mum — Maxi mum + 5°C|EN 116
Copper corrosion Maxi num 1 | SO 2160
Conr adson car bon Maxi mum 0. 3 % nass | SO 10370
resi due (10% DR)
Ash cont ent Maxi mum 0. 01% nass ASTM D 482 (12)
WAt er content Maxi mum 0. 05% mass ASTM D 95, D 1744
Neutral i zati on(strong M ni rum 0. 20 ng KOH/ g
aci d) nunber
Oxidation stability (5) |Maxi mum 2.5 ng/ 100 m ASTM D 2274
Additives (6)

Note (1): If it is required to calculate thernmal efficiency of an engine
or vehicle, the calorific value of the fuel can be calculated from

Specific energy (calorific value) (net) MI/kg =

=(46.423 -8.792 xd?2+3.17xd) x (1- (Xx+y+8)) +9.42 xs —2,499 x x

wher e:

d =is the density at 288 K (15 °C

X = is the proportion by mass of water (% 100)

y = is the proportion by mass of ash (% 100)

s = is the proportion by mass of sul phur (% 100).

Note (2): The values quoted in the specification are 'true val ues'.
In establishment of their linmt values the terms of ASTMD 3244
"Defining a basis for petroleum produce quality disputes' have been
applied and in fixing a mi ninumvalue, a mninmnumdifference of 2R
above zero has been taken into account; in fixing a nmaxi nrum and
m ni rum val ue, the mininumdifference is 4R (R = reproducibility).

Not wi t hstandi ng this neasure, which is necessary for statistical
reasons, the manufacturer of fuel should nevertheless aimat a zero
val ue where the stipulated nmaxi numvalue is 2R and the nmean value in
the case of quotations of maxinmumand mninumlimts. Should it be
necessary to clarify the question as to whether a fuel neets the
requi renents of the specifications, the ternms of ASTM D 3244 shoul d
be appli ed.

Note (3): The figures quoted show the evaporated quantities (percentage
recovered + percentage | oss).



Not e

Not e

Not e

Not e

Not e

Not e

(4):

(5):

(6):

(7):

(8):

(9):
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The range of cetane is not in accordance with the requirenent of a
m ni nrum range of 4R However, in cases of dispute between fue
supplier and fuel user, the terns in ASTM D 3244 can be used to
resol ve such di sputes provided replicate nmeasurenents, of sufficient
nunber to achi eve the necessary precision, are made in preference to
singl e determ nations.

Even though oxidation stability is controlled, it is likely that
shelf life will be limted. Advice should be sought fromthe
supplier as to storage conditions and life.

This fuel should be based straight run and cracked hydrocarbon
distillate conponents only; desul phurization is allowed. It nust
not contain any netallic additives or cetane inprover additives.

Lower values are permtted, in which case the cetane nunber of the
reference fuel used is to be reported

Hi gher values are pernitted, in which case the sul phur content
of the reference fuel used is to be reported

To be kept under constant review in the light of trends in the
markets. For the purpose of the initial approval of an engine wth
no exhaust gas after treatnment on request of the applicant a 0.050 %
mass sul phur mininumis perm ssible, in which case the neasured
particul ate | evel nust be corrected upward to the average val ue that
is nomnally specified for fuel sul phur content (0.150 % nass) per
the equati on bel ow

PTag = PT + [SFC x 0.0917 x (NSLF - FSF)]
wher e
PT.g = adjusted PT val ue (g/kwh)

PT = measur ed wei ghted specific em ssion value for particul ate
em ssi on (g/ kwh)

SFC = weighted specific fuel consunption (g/kWh) calcul ated
according to the formul a as bel ow

NSLF = average of the nom nal specification of sul phur content mass
fraction (i.e. 0.15 9% 100)

FSF = fuel sul phur content mass fraction (% 100)

Equation for the cal culation of the weighted specific fue
consunpti on

é. C;FUEL.i *V\Fi
SFC=12

wher e
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Note (10):

Note (11):

Note (12):

For the purpose of conformity of production assessnents

in accordance with paragraph 6. the requirenments nust be net using
reference fuel with a sul phur content which conplies with the

m ni mun maxi mum | evel of 0.1/0.2 per cent nmss.

Hi gher values are permitted up to 855 kg/n¥, in which case the
density of the reference fuel used is to be reported. For the
purpose of conformity of production assessnents in accordance with
par agraph 6, the requirenments nust be net using reference fuel which
conplies with the mi nimum maxi mum | evel of 835/845 kg/ nt.

All fuel characteristics and linmt values are to be kept under
review in light of trends in the nmarkets.

To be replaced by EN1SO 6245 with effect of the date of
i npl ement ati on.



